Mechanisms of disease: Radiosensitization by epidermal growth factor receptor inhibitors.
The epidermal growth factor receptor (EGFR) inhibitors are among the most intensely studied new molecular therapeutic agents. Although response rates have been somewhat disappointing when EGFR inhibitors are used as single-agent therapy for advanced disease, these inhibitors may be more effective as chemo- and radiosensitizers. The first phase III randomized trial evaluating EGFR inhibitors as radiosensitizers in patients with locally advanced head and neck cancer was strongly positive, indicating significant potential of this class of agents to improve outcome with radiotherapy. However, optimal implementation of EGFR inhibitors as radiosensitizers depends, in part, on a better understanding of the mechanisms of radiosensitization. Preclinical studies provide important observations with regard to potential mechanisms. The phenotypic cellular changes associated with EGFR inhibition are impressively consistent between different model systems, with almost all studies showing that EGFR inhibitors affect proliferation, angiogenesis, and cell survival. Whether EGFR inhibitors influence response to radiation directly, or whether the improved response is a result of additive effects of the two modalities, remains unclear. However, cell-cycle arrest, endothelial cell sensitivity, and apoptotic potential are all important factors in radiation response of epithelial tumors. Furthermore, less-studied effects of EGFR inhibitors on DNA repair suggest that modulation of DNA damage response to cytotoxic injury might result in radio- or chemosensitization. This review will explore potential mechanisms of radiosensitization by EGFR inhibitors.